of surprisingly recent origin and first entered the scientific literature in the 1950s. Its more widely used contraction, biodiversity, came to prominence after being adopted as the title of E.O. Wilson's influential 1988 book. Biological diversity is simply the variety and abundance of organisms at a given place and time. The Convention on Biological Diversity (CBD) definition is often cited: "'Biological diversity' means the variability among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic systems and the ecological complexes of which they are part; this includes diversity within species, between species and of ecosystems."
Defining biological diversity may be straightforward, but measuring it is not. The different organisational levels embodied in the CBD definition need to be tackled in different ways. Within species diversity, for example, can be measured using molecular methods -DNA microarray technology is one approach that is proving increasingly invaluable here. At the other end of the scale, ecosystems are usually evaluated in terms of the numbers of species, or endemics, they support.
Setting aside the difficulties of delineating ecosystems, and defining species -a non trivial issue for many asexual and prokaryote organismssurveying large areas can be a Herculean task, particularly where invertebrates are involved. In practice, most of the interest in biodiversity measurement has been directed at the CBD's between-species category. This is the type of biological diversity under investigation when farm trials of genetically modified crops are conducted to evaluate their effects on wildlife, or when the bird faunas of, say, oak wood and pine forest are compared.
It is a universal characteristic of ecological communities that some species are extremely abundant, others only moderately common and the remainder, often the majority, rare. This means that community diversity can be partitioned into two components: species richness (the number of species present), and species evenness (the distribution of species' relative abundances). Biological diversity is obviously linked to species richness. But diversity is also assumed to increase as assemblages become more even (Figure 1 ). This is a meaningful assumption, as it appears that the ability of an assemblage to resist change or recover from a perturbation is related to its evenness as well as to its richness. It also means that diversity can be described in many different ways. Some investigators opt for estimates of species richness. Although these are intuitively easy to understand, because the number of recorded species is correlated with sampling intensity, as well as with The final approach, an index combining elements of richness and evenness, is the most popular method of diversity measurement. These so-called 'heterogeneity measures' have found particular application in environmental management and in monitoring the consequences of anthropogenic change. A large number of such measures exist. As diversity measures vary in the relative weight they place on richness and evenness, inconsistent rankings of diversity may result. A practical implication of this is that users need to be careful to ensure that diversity is being measured in comparable ways. Diversity indexes, such as the popular Shannon and Simpson measures shown in Box 1, are sometimes described as non-parametric, in the sense that they are not parameters of fitted models. However, the underlying distribution of species abundances will influence the value of a diversity measure, and its ability to discriminate between sites.
It is human nature to value some organisms more highly than others. Birds and mammals have wide appeal, insects and nematodes fewer advocates. The conservation literature reflects this bias with 69% of papers devoted to vertebrates -a group that accounts for a mere 3% of species in nature. We also attach greater significance to unusual or emblematic animals and plants than we do to the commonplace ones. Conventional diversity statistics make no distinction between species, other than to take heed of their relative abundances, but there is growing interest in techniques that capture some of these valued attributes. For example, measures of phylogenetic diversity can be used to identify species of special conservation interest or to measure the pattern of relatedness in a sample. In the latter case, a sample with six species belonging to a single genus would be deemed less diverse than one with six species all from different families -a pattern that accords with human perceptions of diversity. A similar approach can be used to estimate the functional diversity of an assemblage. Here, variety of traits, rather than taxonomic status, is assessed.
It is crucial to be able to measure biodiversity, both because of its significance to human life on earth, and because species are being lost at accelerating rates. Biological diversity underpins human civilisation in multiple ways. Not only do we receive direct benefits in the form of fuel, pharmaceuticals, pollination, crops and wild harvests, but we also depend on its contribution to nutrient cycles, climate regulation and soil formation. Economists have estimated the financial value of ecosystem goods and services to be on a par with the total gross national product of the world. Ecosystem function is related to biodiversity in numerous and sometimes complex ways; indeed, this topic is currently the target of intense research activity. Like so much else in ecology and evolution, these ideas can be Despite these diverse benefits, the total number of species that share the planet with us is unknown to within an order of magnitude. Mammals and birds, and to a lesser extent fish, reptiles, amphibians and flowering plants, are generally well catalogued. Even so, new species regularly turn up in well-studied taxa. Over 10 monkey species have been described in Brazil since 1990, and a similar number of lemur species have been found in Madagascar over the same period. About 10,000 new species across all taxa are recorded per year. In total, records exist for about 1.5 million species, though this number is uncertain, because details are distributed across many databases and in some cases the same species is tallied under two or more separate names or synonyms.
What is certain is that the number of documented species underestimates the actual number by a considerable margin, and that most of the species unknown to science are invertebrates. A variety of approaches have been used to deduce the total. Detailed surveys of hitherto unexplored habitats are one approach; inferences based on the ratios between welldocumented and poorly studied taxa another. Estimates range from 5 to 100 million species. However, there is reason to believe that the true number is in the region of 10 million. This is because figures at the higher end of the range depend on extrapolations utilising data on tropical forest beetles and marine nematodes, and hinge on assumptions about the specificity of the fauna. Although individual tropical tree species support a diverse range of beetles, a large proportion of these beetles probably also occur on other species. Similarly, although there is high nematode richness in small areas of the sea bed, many of these species are cosmopolitan and have large ranges.
It is often said that we are in the midst of the 6 th mass extinction the earth has experienced. Unlike its five predecessors, including the dinosaur extermination in the late Cretaceous, the present situation is attributable to a single species -ourselves. Introductions of exotic species, loss of habitat, overexploitation and reinforcing interactions between these processesJared Diamond's 'evil quartet' -are responsible for this unfortunate situation. Uncertainty about global species richness makes it difficult to estimate, with any degree of confidence, exactly how many species will go extinct.
The rate at which species are being lost can, however, be deduced by several independent methods that provide a consistent, if depressing, picture. For example the species area 'rule', mentioned in the introductory paragraph, can be used to estimate the rate of species loss due to habitat destruction. Estimates of tropical deforestation are typically in the region of 1-2% per annum. This means that between 0.25% and 0.5% of the species that depend on these habitats will be committed to extinction each year.
Alternatively 
